Reagent grade chemicals were used throughout this study. Titanium and zirconium were determ ined as their oxides, nitrogen was estim ated by K jeldahl's m ethod and sulphur as barium sulphate.
D ithiocarbam ates possess strong metal bonding properties [1] . We have studied the reactions of [Cp2Ti(acac)]+C r /[ C p 2Z r(acac)]+C r with sodium dithiocarbam ate in aqueous m edium, to ascertain the bonding behaviour of the dithiocarbam ate group in the products. Various physico-chemical studies de m onstrate that the complexes of the type [Cp2T i(acac)]*dtc"/[C p2Z r(acac)]*dtc_ have been isolated in which the dtc~ anion behaves as a free anion.
E xperim ental
Reagent grade chemicals were used throughout this study. Titanium and zirconium were determ ined as their oxides, nitrogen was estim ated by K jeldahl's m ethod and sulphur as barium sulphate.
Conductance m easurem ents were made in ni trobenzene at 30 ± 0.1° using a Systronic Digital D i rect Reading Conductivity M eter type 304. Solid state infrared spectra were recorded with a Perkin Elmer-621 grating spectrophotom eter in KBr in the range 4000-200 cm -1. The electronic spectra of the complexes were taken on a Perkin Elm er 4000 Ä instrument. The proton NM R spectra were recorded in CdCl3 at a sweepwidth of 900 Hz on a Perkin Elm er R-32 spectrom eter.
Preparation o f the complexes
An aqueous solution of [Cp2Ti(acac)]~Cl-/ [Cp2Z r(acac)]~C r was obtained by stirring a aque ous concentrated solution of Cp2TiCl2/C p 2Z rC l2 con taining a slight excess of acetylacetone for 2 h. Any resulting precipitate was removed by filtration. The filtrate was then added dropwise with shaking to a concentrated hot aqueous solution of appropriate sodium dithiocarbam ate. The precipitate so obtained was digested on a w ater bath at 60-70 °C for 2 h. It was then filtered, washed with hot w ater and dried in vacuo over P4O 10. In order to rem ove excess acetyl acetone, the precipitates were dissolved in dichlorom ethane and reprecipitated by adding petroleum ether (6 0 -8 0 °C).
R esu lts and D iscu ssio n
The reaction of acetylacetone with Cp2TiCl2/ Cp2ZrC l2 in water and further the reaction of the resulting solutions with sodium dithiocarbam ate in aqueous medium may be represented according to following equations:
Cp2M OH+ + e r + HC1
(where M = Ti, Zr; R = R ' = Me, E t, z-Pr; R = Me, E t, z-Pr and R ' = cyhex). Table I lists the analytical data and physical characteristics of the complexes. The satisfactory ele mental analyses support the stoichiometry assigned to these compounds. All these compounds crystallise as yellowish green to green crystals and are m oder ately soluble in acetone, dichlorom ethane, chloroform, benzene, and nitrobenzene. Conductivi ty m easurements reveal that the chelates are 1:1 elec trolytes in nitrobenzene. 
Electronic spectra
The electronic spectra of all these complexes have been recorded in Nujol. They exhibit a single intense charge transfer band in the region 24800-24400 cm -1 in accordance with the electronic configuration (n -l)d°, ns° [2] .
Infrared spectra
The assignments of IR bands have been done on the basis of published work. The appearance of a strong "thioureide" band near 1480 cm-1 supports partial double bond character of the S2Cjj_lNRR' bond, whereas a band near 1000 cm-1 indicates the presence of C^.S bond [3 -5 ] . Salzmann [6] reported the vC-C and v T i-O modes for coordi nated acetylacetonate in Ti(acac)2Cl2 at 1580, 1540 in all the com pounds suggest the presence of nbonded cyclopentadienyl group [7] .
Proton magnetic resonance spectra
The !H NM R spectra of the com pounds have been recorded in deuterated chloroform. Chemical shifts for protons have been indicated in Table II . The sig nal due to C5H 5 group occurs at around <3 6.6 ppm.
The y-proton ( -CH = ) of the acetylacetonato group in the chelates shows a signal at a lower field (<3 6 . 1-6.0 ppm ), com pared with the average values ((3 5.3 ppm) of several acetylacetone complexes studied by Smith et al. [8] . This is probably due to, at least in part, to the net positive charge of the com plex ion [9] . The 6 value of methyl protons in the acetylacetonato moiety in the complexes is around 2.5 ppm and is also lower than the values reported for other acetylacetonate complexes. It may also be due to the cationic charge on the complex ion. The resonance signals of the alkyl and cyclohexyl groups in the dithiocarbam ate moiety occur at almost the same frequency as for the free dithiocarbam ate ligand.
Both the IR and 'H NM R studies carried out for the present complexes indicate that the ligand acetyl acetone is chelating and the Cp2M2~ moiety (M = Ti or Zr) possesses a wedge-like sandwich structure with essentially tetrahedral coordination about the metal atom similar to that of dichlorides [10] . Typical vibrational frequencies assigned to the dithiocarba mate moiety in the acetylacetonato chelates fully support the view that the dithiocarbam ate anions are free anions.
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